Although early intubation studies reported increased gastric bile acid concentrations in patients with hiatal hernia and oesophagitis,>l" more recent non-invasive studies using radioactive biliary markers have suggested that duodenogastric reflux occurs rarely in patients with gastro-oesophageal reflux.12 13 We present a study of intragastric bile acid concentrations in patients with endoscopic evidence of erosive oesophagitis and in healthy control subjects, and discuss the relevance of our observa-
Excessive reflux of gastric juice into the oesophagus has become accepted as the major determinant of reflux oesophagitis. Prolonged intra-oesophageal pH monitoring, however, has revealed imperfect correlation between the frequency and duration of acid reflux episodes and the severity of oesophageal mucosal damage.' 2 Several investigators have shown a marked cytotoxic effect of pancreatic and biliary secretions on oesophageal mucosa in laboratory animals. 5 Conjugated bile acids, unlike pancreatic enzymes, continue to damage oesophageal epithelium in an acid medium.68 These observations have suggested a possible role for duodenogastric reflux of bile acids in the pathogenesis of reflux oesophagitis.
Although early intubation studies reported increased gastric bile acid concentrations in patients with hiatal hernia and oesophagitis,>l" more recent non-invasive studies using radioactive biliary markers have suggested that duodenogastric reflux occurs rarely in patients with gastro-oesophageal reflux.12 13 We present a study of intragastric bile acid concentrations in patients with endoscopic evidence of erosive oesophagitis and in healthy control subjects, and discuss the relevance of our observa-tions to the pathogenesis of reflux oesophagitis.
Methods

PATIENTS
Sixteen patients (six women) whose ages ranged from 24- The analysis of total bile acids was carried out using reagent mixtures, as described for the commercial kit produced by Nyegaard (Sterognost3ca Pho), which is based on the method of Fausa and Skalhegg.14 15 The technique depends on the conversion of bile acids by 3-(x-hydroxysteroid dehydrogenase to corresponding ketosteroids with concomitant reduction of NAD to NADH2. The NADH2 is produced mole for mole from bile acid and can readily be quantified using a spectrophotometer (Pye Unicam SP8-100) set to measure absorbance at 340 nM.
Determinations were made in triplicate using 100 ,l samples of gastric juice at room temperature and at pH 9.5. Readings were taken after a reaction time of 20-40 minutes. Our assay was found to be linear up to a concentration of 1000 ,umol/l of bile acid. Recovery of 5 ,umol cholic acid from gastric juice (bile acid concentration, 108 ,umol/l) was determined in 12 replicate samples to be 90-36%. The precision of the assay was assessed in gastric juice samples containing 108 ,umol/l and 424 ,umol/l bile acids. The coefficient of variation of 12 aliquots of the first sample was 3-7% and of 10 aliquots of the second sample was 2.7%. The smallest detectable difference of bile acid concentration was governed by the sensitivity of the spectrophotometer. For our instrument this was equivalent to 5 ,umol/l of bile acid. The accuracy of the assay was unsatisfactory for bile acid concentrations less than 62*5 gmol/l.
Statistical analysis of the results was carried out using the Wilcoxon's signed rank test.
Results
Two patients and two asymptomatic volunteers had gastric juice of high pH (range 5-8-7.7) in all aspirated samples. All other subjects had one or more samples of pH 3-5 or less. Fasting and postprandial gastric juice pH values were compared between the patient group and the control group, no significant difference being detected (Table) .
A wide interindividual range of gastric bile acid concentrations was observed in the patient group and in the control group. No significant difference was detected between fasting gastric bile acid concentrations in patients and in control subjects (Fig. 1) . Furthermore, no significant difference was detected between gastric bile acid concentrations at 20, 40, and 60 minutes after the test meal in patients and in control subjects (Fig. 2) . Peak postprandial bile acid concentrations were also compared between the two groups and no significant difference was observed.
Fasting or postprandial contamination of gastric juice with bile acids was observed in 12 of our patients although, in two of these, the bile acid concentrations were less than the lower limit of accurate detection of our assay (<62.5 ,mol/l). In nine of the patients, bile acid concentrations were >200 ,umol/l, an amount reported to be toxic to oesophageal mucosa when human oesophageal biopsies were incubated in a bile acid medium. Of these nine patients, seven had gastric juice of pH <3*5. Fourteen of our control volunteers had detectable intragastric bile acid, either fasting or postprandially, although in eight of these the concentrations were less than the lower limit of accurate detection of our assay (<62.5 ,umol/l), and only five had concentrations of >200 gmol/l. 58 (10- The volume of gastric fluid aspirated 60 minutes after the test meal was compared between the patient group and the control group, with no significant difference being detected (Table) .
Discussion
Our results fail to confirm the occurrence of abnormal duodenogastric reflux in patients with erosive oesophagitis as described in earlier intubation studies. reflux is only one factor of several which contribute to the bile acid concentration in gastric juice since gastric emptying rate and secretory rate will also influence the bile acid concentration. 18 19 If bile contributes to the development of oesophagitis, it is likely to be the bile acid concentration in gastric juice which determines its cytotoxicity rather than the presence of pyloric incompetence alone.
A delay in gastric emptying might prolong the contamination of gastric juice with bile acids. We did not observe any trend towards higher bile acid concentrations in the last postprandial samples from our patients with oesophagitis, and indeed, gastric juice volume measurements, at that stage, suggested that gastric emptying rates were similar in the two groups. Although delayed emptying of solid food has been recognised in patients with oesophagitis,'8 conflicting reports on liquid emptying have appeared, most investigators observing no abnormality.2'025 Nonetheless, it is possible that after ingestion of a more physiological solid-liquid meal, a delay in solid food emptying might influence the duration of postprandial gastric juice bile acid 
